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T"e two-dimensional echocardiographic diagnosis of 
multiple cardiac rhabdomyomas and evaluation of 
tachycardia in a fet~s are presented. Pren~tal echocar•
diographic examination defilJed the extent of tumor in•
vol~ement and mechanism of the tachycardia and dem-
Untreated persistent tachyarrhythmi&s in the fetus may cause 
congestive heart failure with fetal hydrops or death, The 
likelihood of a poor outcome is increased when there is 
coexistent structural heart disease q ,2). Echocardiography 
has permitted the assessment of the mechlmism and effects 
of rhythm disturbances and the detection of structural car•
diac disease in the fetus. The benefits of therapy for a fetus 
at risk for congestive heart failure, hydrops and death are 
widely accepted (3). We present the case of a fetus with 
supraventricular tachycardi;:l with intracardiac tumors de•
tected by echocardiography. 
Cas~ Report 
A 29 year old gravida 7, para 6 woman presented for 
her initial prenatal visit at this institution, She received 
previous care for this uneventful pregnancy at another fa•
cility. Physical e,lCamination revealed intermittent fetal 
tachycardia (heart rate 240 beats/min) that began and ceased 
abruptly. There was no pertinent family history. 
Intrauterine two-dimensional and M-mode echocardi-
I . 
ography. Line;:lr array real time ultrasound examination 
r~vealed a single live intrau~erine pregnancy of 38 weeks' 
gestation. Fetal echocardiography disclosed multiple well 
demarcated echogenic masses in both ventricular apexes, 
the largest being 2 cm in diameter (Fig. 1). Real time di•
rected M-mode echocardiography revealed an atrioventric-
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onstrated the lac~ of fetal hemodynamic compromise. 
Perinatal, clinical and therapeutic implications are 
discussed. 
(J Am Coli CardioI1985;6:1358-61) 
ular cOI1traction sequence consistent with intermittent supra•
ventricular tachycardia (Fig. 2A). Frequent atrial premature 
complexes triggered'the onset of the supraventricular tachy•
cardia (Fig. 2B). There was no echocardiographic evidence 
of fetal congestive heart failure. Ultrasound examination of 
the fetal he&d and kidneys was normal. 
After llitrasound examination, the mother received load•
ing doses of digoxin (1 mg over 12 hours). The frequency 
and duration of the suprave~tricular tachycardia were de•
creased and, therefore, digoxin was continued ;:It a main•
tenance dose of 0.25 mg/day, 
Clinical cour~e. Ultrasound-guided amniocentesis dem•
onstrated mature lecithin/sphingomyelin ratio and creatinine 
level. During labor inductioQ, abrupt, short-lived fetal 
supraventricular tachycardia was recorded. A 3.2 kg female 
infant was delivered vaginally with Apgar scores of 8 and 
9. Initial car~iac examination was normal with the exception 
of an irregular heart rhythm. A rhythm strip reve~~ed fre•
quent atrial premature complexes, occasionally initiating 
short bursts of tachycardia at 240 beats/min. The QRS con•
figuration during supraventricular tachycardia was identical 
to that found in normal sinus rhythm. A 12 lead electro•
cardiogram showed a QRS axis of + 105° and ~ P wave 
axis of + 60°. All voltages were within nOrIDal limits for 
age. The chest X-ray film showed right atrial pro'minence, 
but normal heart size. Postnatal two-dimensional echocardi•
ography demonstrated a total of seven tumor masses within 
the ventricles (Fig. 3). 
Digoxin was administered to the neonate at a mainte•
nance dose of 10 /-Lg/kg per day. Frequent 1 to 3 minute 
episodes of supraventricular tachycardia persisted, and pro•
pranolol (2 mg/kg per day administered at 6 hour intervals) 
was added on the second postpartum day. At 1 week of age, 
a 24 hour continuous electrocardiographic recording showed 
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complete absence of supraventricular tachycardia and a de•
crease in atrial ectopic activity to a density of five atrial 
premature complexes/l ,000 beats. The parents were taught 
cardiopulmonary resuscitation and the neonate was dis•
charged at 12 days with home monitoriIlg, 
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Figure 1. fetal two-dimensional echocardiogram, 
apical four chamber view, showing multiple intra•
cardiac tumors (T). LA = left atrium; LV = left 
ventricle; RA = right atrium; RV = right ventricle. 
The infant continued to do well at home until 3 months 
of age when she developed seizures. Cranial ultrasound 
examination showed well demarcated subependymal echo•
genic nodules consistent with the diagnosis of tuberous scle•
rosis. Renal ultrasound examination was normal. 
A 
B 
Figur\! 2. Fetal M-moqe echocardiograms. 
A, During supraventricular tachycardia. The 
right atrial wall (RAW) and tricuspiq valve 
(TV) have been darj{ened for clarity. B, Pre•
mature atrial beats triggering short runs of 
supraventricular tachycardia (arrows). T = 
tumor in right ventricle. 
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Figure 3. Postnatal two-dimensional echocar•
diogram, subcostal four chamber view, dem•
onstrating multiple intracardiac tumors (T) in the 
left (LV) and right (RV) ventricles. Other ab•
breviations as in Figure 1. 
Discussion 
Role of fetal echocardiography. Echocardiography is 
an important diagnostic tool in the evaluation of the fetus 
with suspected structural heart disease (4) and rhythm dis•
turbances (1,3). It has been successfully used to assess the 
effects of arrhythmias on the fetus (5), determine their mech•
anisms (6), follow the response to medical management (3) 
and anticipate the need for interruption of pregnancy. 
In our case, echocardiographic evaluation of the fetus 
was prompted by frequent runs of fetal tachycardia. Real 
time directed M-mode echocardiography characterized the 
rhythm abnormality as supraventricular tachycardia. With 
the cursor passing through both atrioventricular (A V) valves 
and aligned perpendicular to ventricular and atrial septa, 
multiple atrial premature complexes were demonstrated. In 
each recorded or observed instance, the supraventricular 
tachycardia was abruptly initiated by an atrial premature 
complex. During the tachycardia, rapid sequential A V con•
tractions occurred at a constant rate. This excluded atrial 
flutter and atrial fibrillation. More importantly, the absence 
of ventricular arrhythmias was clearly demonstrated. Our 
ability to show repeated initiation of this tachyarrhythmia 
with atrial premature complexes provided strong support of 
a reentrant mechanism (7). 
Intrauterine supraventricular tachycardia is associated with 
structural congenital heart disease in approximately 10% of 
cases (1,2), and appears to adversely affect the outcome 
(2). In our patient, the in utero two-dimensional echocar•
diographic finding of intracardiac masses was unexpected, 
though not unprecedented. Devore et al. (8) detected an 
interventricular septal tumor at 26 weeks' gestation in a 
hydropic fetus who was stillborn at 34 weeks' gestation. 
Autopsy revealed a rhabdomyoma of the interventricular 
septum. During screening echocardiography, Marx et al. 
(9) demonstrated a right ventricular mass in an asympto•
matic fetus at 37 weeks' gestation. This infant remained 
asymptomatic after birth, precluding surgical intervention. 
On the basis of the two-dimensional echocardiographic find•
ings, a diagnosis of intracardiac rhabdomyomas was made. 
T~--
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Intramyocardial tumors in the newborn. Rhab•
domyomas represent the most common intracardiac tumor 
in the neonate and produce symptoms by hemodynamic 
impairment or arrhythmias (10). Though few rhabdomy•
omas have been described as solitary intramural masses 
(8,12), the more characteristic echocardiographic features 
of rhabdomyoma are multicentricity and intracavitary lo•
cation (9). A presumptive diagnosis can be established with•
out cardiac catheterization or biopsy confirmation in un•
compromised infants. Tuberous sclerosis is present in as 
many as 50% of patients with rhabdomyomas (11). Our 
patient developed seizures at 3 months, with neurosonog•
raphy revealing extensive involvment of the brain with sub•
ependymal nodules confirming the diagnosis of tuberous 
sclerosis. 
Rhabdomyomas have a well established association with 
cardiac arrhythmias, which include atrial flutter and fibril•
lation (12), supraventricular tachycardia (13), Wolff-Par•
kin son-White syndrome (14), heart block (10) and ventric•
ular tachyarrhythmias (10). Sudden death reported in infants 
with rhabdomyomas without obvious hemodynamic im•
pairment is presumably due to lethal ventricular arrhythmias 
(12,15). 
Therapeutic considerations. Despite the presence in our 
patient of multiple ventricular tumors and the risk of ven•
tricular arrhythmias, digoxin was administered to the mother 
to control fetal supraventricular tachycardia before confirm•
ing fetal maturity. The choice of digoxin was based on the 
presumed reentrant mechanism of the supraventricular 
tachycardia and the lack of ventricular ectopic activity. Ma•
ternally administered digoxin has been shown to be effective 
in managing intrauterine supraventricular tachycardia (2). 
Procainamide (16) and propanolol (17) have also been suc•
cessfully used for cardioversion of this arrhythmia. 
Surgical excision of solitary rhabdomyomas in infants 
has resulted in the abolition of supraventricular tachycardia 
(13) and the loss of pre-excitation (18). However, tumor 
multicentricity makes a surgical approach to rhythm control 
impractical. After echocardiographic documentation of mul•
tiple tumors, we believe, as do others (15), that cardiac 
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catheterization, angiography and surgery should be limited 
to patients with hemodynamic impairment. Although the 
prognosis is poor (19), the reports of tumor regression (11,20) 
support a course of close observation while maintaining 
appropriate medical control of arrhythmias. 
Conclusions. In this unique case multiple cardiac rhab•
domyomas was diagnosed in utero by echocardiography 
during evaluation of a fetus with persistent tachycardia. The 
efficacy of M-mode and two-dimensional echocardiography 
in the fetus were reaffirmed and echocardiography was clearly 
demonstrated to be capable of directing prenatal intervention 
and postnatal care. 
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